SUOMEM  VALTION 
METEOROLOGINEN  KESKUSLAITOS 


MAAMAGNEETTISIA  TUTKIMUKSIA 
Nr.  10. 


METEOROLOGISCHE  ZENTRALANSTALT 

DES 

FINNISCHEN  STAATES 

ERDMAGNETISCHE  UNTERSUCHUNGEN 
Nr.  10. 


R  ES  U  LTS 

OF  MAGNETIC  OBSERVATIONS  IN  1916  IN  FINNISH  LAPPLAND 

BY 

J.  KERANEN 


'HI  WMu)  0  >. 
SEP    8  1924 

UNIVEPSITY  OF  ILLINOIS 


KUOPIO  1921 

O.-Y.  KIRJAPAINO  SANAN  VALTA 


SUOMEN  VALTION 
METEOROLOGINEN  KESKUSLAITOS 


METEOROLOGISCHE  ZENTRALANSTALT 

DES 

FINNISCHEN  STAATES 


ERDMAGNETISCHE  UNTERSUCHUNGEN 
Nr.  10. 


RESULTS 

OF  MAGNETIC  OBSERVATIONS  IN  1916  IN  FINNISH  LAPPLAND 

BY 

J.  kerAnen 


MAAMAGNEETTISIA  TUTKIMUKSIA 
Nr.  10. 


KUOPIO  1921 
O.-Y.  KIRJAPAINO  SANAN  VALTA 


Results  of  magnetic  observations  in  1916  in  Finnish  Lappland. 


The  present  publication  forms  a  continuation  of  the  work  of  the  earlier  years  in  north  Finland  and  contains  preliminary 
reports  of  observations  at  32  stations.  Most  of  the  stations  lie  in  the  parish  of  Inari  and  only  the  three  last,  at  which 
observations  were  taken,  in  Sodankyla. 

Mr.  Y.  Latvio  was  assistent,  as  he  had  been  assistent  previously  in  1913  and  1915. 

The  outfit  consisted  of  theodolite-magnetometer  Chasselon  N:o  82,  dip  circle  Dover  N:o  229,  box  chronometer  Dent 
N:o  1919,  pocket  chronometer  Nielsen  N:o  11455  and  the  usual  appliancies. 

The  corrections  of  the  instruments  were  determined  by  the  author  both  before  and  after  use  at  the  magnetic  observatory 
at  Sodankyla.  By  means  of  the  matter  registred  at  the  observatory  it  Was  possible  to  reduce  the  results  of  observations  to 
the  epoch  1916.5. 

An  additional  comparison  of  the  constants  of  horizontal  intensity  was  made  in  June  at  the  observatory  at  Pavlovsk. 
The  constants  of  the  theodolite  Chasselon  N:o  82  have  been  measured  by  Mr.  V.  Vaisala  in  1914  at  the  observatory  at 
Sodankyla  and  are  published  in  N:o  9  of  this  series. 


Determinations  of  corrections  and  constants. 

Declination.    From  the  measurements  of  the  declination  at  Sodankyla  in  the  table  below 


Magnet  •  Magnet  •  • 


Date 

Observation 

Correction 

Date 

Observation 

Correction 

13.  6 

0°  36'.3 

—  2'.4 

13.  6 

0°  32' .6 

-  2'.0 

13.  6 

34.6 

—  1.9 

14.  6 

35.7 

—  1.9 

14.  6 

37.5 

—  1.8 

15.  6 

35.5 

-  2.6 

15.  6 

35.1 

—  2.0 

15.  6 

28.7 

—  1.7 

Mean 

—  2'.0  fcO'.i 

—  2'.0  ±0'.2 

11.  8 

31.1 

—  0.5 

11.  8 

31.1 

+  0.2 

12.  8 

33.9 

-  0.2 

12.  8 

33.2 

—  0.2 

15.  8 

26.3 

+  0.4 

15.  8 

29.0 

0.0 

18.  8 

27.2 

-  0.1 

18.  8 

32.8 

-  0.2 

Mean 

—  O'.l    I  0'.2 

—  O'.l  ±0'.l 

is  taken  the  arithmetic  mean  of  corrections  for  each  magnet 

magnet  •:  —  l'.O,  magnet  ••:  —  l'.O 
and  used  at  all  stations.    The  east  declination  is  reckoned  as  positive. 
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Inclination.    There  was  likewise  the  mean  values  of  corrections 


Needle  1  Needle  2 


Date 

Observation 

Correction 

Date 

Observation 

Correction 

13.  6 

75°  22'.7 

+  0'.2 

13.  6 

75°  21'.5 

+  l'.O 

14.  6 

26.0 

1.1 

14.  6 

24.1 

+  1.0 

15.  6 

24.8 

+  0.1 

15.  6 

24.3 

+  0.9 

15.  6 

23.0 

+  0.8 

15.  6 

23.0 

—  0.1 

Mean 

O'.O   I  il'. 4 

+  0'.7  ±  0'.3 

12.  8 

25.8 

-  0.2 

12.  8 

25.0 

+  0.7 

13.  8 

25.4 

-  1.4 

13.  8 

24.5 

-  0.4 

14.  8 

25.0 

+  1.7 

14.  8 

25.2 

—  0.2 

25.  8 

26.6 

-  0.2 

25.  8 

25.5 

+  0.9 

26.  8 

24.9 

+  0.4 

26.  8 

24.4 

—  0.1 

Mean 

-f-0'.l    i  (>'.5 

+  <r.2  I  0'.3 

for  both  needles 

needle  1:  O'.O;  needle  2:  +  0'.4 

applied  at  the  stations. 

Horizontal  intensity.    From  the  logaritmic  values  of  the  horizontal 


Magnet  •  Magnet  •  • 


Date 

log  A 

Date 

log  A 

Date 

log  A 

Date 

log  A 

13.  6 

9.40383 

U.  8 

9.40377 

13. 

6 

9.40343 

11. 

8 

9.40460 

13.  6 

43 

11.  8 

93 

13. 

6 

81 

11. 

8 

467 

13.  6 

55 

12.  8 

63 

14. 

6 

37 

12. 

8 

386 

13.  6 

91 

12.  8 

16 

14. 

6 

49 

12. 

8 

370 

14.  6 

60 

15.  8 

84 

15. 

6 

51 

15. 

8 

386 

14.  6 

84 

15.  8 

83 

15. 

6 

12 

15. 

8 

415 

15.  6 

58 

28.  8 

95 

15. 

6 

410 

18. 

8 

422 

15.  6 

70 

28.  8 

436 

15. 

6 

390 

18. 

8 

452 

29.  8 

418 

28. 

8 

436 

29.  8 

440 

28. 

8 

431 

31.  8 

261 

9. 

9 

399 

31.  8 

344 

9. 

9 

359 

Mean 

9.40368 

9.40376 

"9740359 

9.40415 

d  0.00005 

±  0.00015 

±  0.00010 

±  0.00010 

constant  A  for  the  magnet  •  obtained  at  the  observatory  was  deduced  the  mean 

log  A  =  9.40372 

and  used  during  the  work.    As  by  the  magnet  •  •  the  determinated  values  of  log  A  differ  too  much,  it  was  necessary  to 
refer  to  each  station  the  values  log  A  by  the  assumption  that  it  varies  linearly  with  the  time. 
The  determinations  of  log  A  at  Pavlovsk  gave  the  following  results: 


Magnet  •  Magnet  •  • 


Date 

log  A 

Date  . 

log  A 

2.  6 

9.40352 

2.  6 

9.40387 

2.  6 

59 

2.  6 

72 

3.  6 

58 

3.  6 

69 

Mean 

9.40356 
db  0.00002 

9.40376 
±  0.00006 

To  these  values,  obtained  by  the  horizontal  intensity,  about  H  =  0.161,  must  be  added  a  correction  for  the  influence  of 
induction,  when  we  will  have  the  respective  values  at  Sodankyla  with  H  =  0.128.    The  logaritmic  correction  of  log  A  for 
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this  purpose  by  both  magnets  gives  J  log  A  —  0.00006.  The  corrections  of  log  A  at  Sodankyla  to  the  standard  value  at 
Pavlovsk  are 

magnet  •  j\og  A  =  —  0.00018 
magnet  ••  „  .  =  -f  0.00011 
Mean         //log  A  =  —  0.00003, 

or  about  —  1  y  in  horizontal  force.  Also  the  standard  values  of  the  horizontal  intensity  at  both  observatories  are  practically 
the^same. 

Computations  and  results. 

The  material  of  observations  was  worket  in  the  same  manner  as  before. 
The  results  are  shown  in  tables  I— V. 

The  reduction  was  made  to  the  mean  values  of  the  year  1916,  also  to  the  epoch  1916.5  with  the  following  normal 
values  at  Sodankyla: 

D  =    0°  34'.6 
I  =  75°  25'.0 
H  =  0.H2806 

By  the  reduction  was  calculated  the  correction  for  the  diurnal  variation  by  graphical  interpolation  from  the  monthly 
means  of  this  variation.  The  correction  is  therefore  very  little,  while  the  longitudinal  difference  between  the  stations  and 
the  standard  observatory  at  Sodankyla  is  at  most  only  9m. 

Such  values  are  marked  with  an  asterisk,  when  during  the  observation  magnetic  perturbations  appeared. 

By  means  of  the  reduced  values  magnetic  charts  of  the  elements  were  made.  In  the  surveyed  region  there  are  not 
such  greadly  disturbed  sites  as  is  general  in  the  north  of  Finland.    The  most  disturbed  station  is  N:o  12. 

The  stations  N:o  1,  7  and  31  were  observed  in  the  year  1913  and  in  the  report  of  this  year  reduced  to  the  epoch 
1910.5  by  means  of  the  observatory  at  Pavlovsk.  A  comparison  of  the  values  at  both  epochs  affords  the  following  values 
for  the  secular  variation  during  6  years  1910.5—1916.5 


JD 

A 

JU 

N:0  1 

47'.3 

ll'.O 

—  236  }' 

7 

45.8 

13.1 

-  238  , 

31 

47.2 

13.3 

~  270  g 

Pavlovsk 1) 

44.2 

16.4 

-  262  „ 

It  makes  the  secular  variation  by  D  there  on  an  average  more,  by  I  and  H  less  than  at  Pavlovsk. 

Descriptions  of  stations. 

The  stations  are  descripted  below  in  the  order  they  were  observed. 

1.  Tormdnen.    On  the  same  point  as  N:o  32  in  the  year  1913. 

2.  Rahejdrvi.  On  the  shore  at  the  west  end  of  the  lake  Rahejarvi,  80  metres  north  of  the  mouth  of  a  river  and  16 
metres  west  of  the  water's  edge. 

3.  Nuora-Juhani.  On  a  point  close  to  lake  Inari,  covered  with  small  trees,  about  100  metres  west-southwest  of  the 
Lapp  house  Nuora-Juhani  and  20  metres  north  of  the  end  of  the  point. 

4.  Inari.  In  a  meadow  north-northeast  of  the  personage  of  Inari,  10  metres  from  the  west  shore  of  lake  Inari  and  9 
metres  south  of  the  river  Joenjoki. 

5.  Peldojdrvi.  On  the  eastern  shore  of  the  lake  Peldojarvi  west-northwest  of  the  Lapp  house,  22  metres  northeast 
of  the  lake  and  about  150  metres  north-northwest  of  a  sound  between  the  land  and  an  island. 

6.  Aksujdroi.  In  a  field  88  metres  east  of  lake  Aksujarvi  about  30  metres  south-southeast  of  a  Lapp  sommerhouse, 
which  lies  about  1  km  north  of  the  south  end  of  the  lake. 

7.  Toivoniemi.    On  the  same  point  as  N:o  33  in  the  year  1913.    Repeat  station. 

8.  Syysjarvi.  On  the  western  shore  at  the  southern  end  of  lake  Syysjarvi,  about  140  metres  west-northwest  of  the 
Lapp  house  Palomaa  and  185  metres  west  of  the  lake. 

')    Ober  die  Tatigkeit  der  russischen  geophysikalischen  Observatorien.    Meteorologische  Zeitschrift  1921.  H.  8.  p.  245. 
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9.  Tirro.    On  the  north  bank  of  the  river  Vaskojoki,  8  metres  north  of  the  water's  edge  on  a  point  of  land  between 

the  river  and  small  lake  west  of  the  Lapp  house  Tirro. 

10.  Lemmenjoki.  In  a  forest  glade  on  the  eastern  shore  of  lake  Harkajarvi  near  a  sound  in  the  centre  of  the  lake, 
12  metres  east  of  the  lake  and  20  metres  south  of  the  north  end  of  the  sound. 

11.  Menesjtirvi.    On  the  eastern  shore  of  the  lake  Menesjarvi,  10  metres  from  the  water's  edge  and  west  of  a  poor  cabin. 

12.  Vuopioniemi.  (Tuhka-Sammeli).  In  a  field  6  metres  from  the  north  shore,  6  metres  of  lake  Inari  and  73  metres 
southwest  of  the  house  Vuopioniemi. 

13.  Partakonlahti.  On  a  high  sand  knoll  at  a  point  on  the  north  shore  of  the  creek  Partakonlahti  in  the  lake  Inari, 
about  a  half  km  east  of  the  mouth  of  the  river  Hietajoki.  The  place  lies  75  metres  north-northeast  of  the  end  of  the  point 
and  10  metres  west  of  the  lake. 

14.  Iijdrvi.  On  a  sand  beach  at  the  south  end  of  the  creek  Paudivuono  in  the  lake  Iijarvi  on  a  neck  of  land  between 
this  lake  and  the  lake  Pahkonjarvi.  The  point  is  situated  28  metres  south  of  the  former  lake,  65  metres  north  of  the  latter 
lake  and  110  metres  east-southeast  along  the  bank  of  a  brook. 

15.  Kerttuluobbal.  On  the  south-western  shore  of  lake  Kerttuluobbal,  about  1  km  southeast  of  the  mouth  of  the 
river  Naatamonjoki.    The  station  lies  on  a  point  40  metres  west  and  43  metres  south  of  the  lake. 

16.  Aarniniemi.  On  a  point  of  land  west-southwest  of  the  Lapp  house  Aarniniemi,  9  metres  east  of  the  lake.  On 
the  eastern  side  of  the  point  is  situated  a  knoll. 

17.  Nitsjarvi.  In  a  field  on  the  western  shore  of  the  island  of  Siltasaari  in  lake  Nitsjarvi.  The  station  lies  20  metres 
east  of  the  lake  and  about  30  metres  southwest  of  an  old  Lapp  house  site.  To  the  northwest  of  the  station  there  are  in 
the  lake  three  small  islands. 

18.  Jdrvenpad.  On  the  heath  about  200  metres  west-southwest  of  the  inn  Jarvenpaa"  at  the  northeast  end  of  the  lake 
Tsjuolisjarvi.    The  point  lies  63  metres  north  of  the  landing-place  for  boats  and  55  metres  southwest  of  the  lake. 

19.  Rdkkijdrvi.    On  an  open  space  56  metres  south-southeast  of  the  house  Alatalo  on  the  south  bank  of  lake  Rakkijarvi. 

20.  Tsjurnovuono.  On  a  small  island  in  the  creek  Tsjurnovuono  of  lake  Inari,  about  2  km  northwest  of  a  small 
house  on  the  eastern  bank  of  this  creek.    The  point  is  in  the  central  part  of  the  island  13  metres  northwest  of  the  lake. 

21.  Kuoskervuono.  On  a  small  island  of  the  eastern  coast  at  the  mouth  of  the  creek  Kuoskervuono.  The  island 
lies  southwest  of  an  old  house  site  and  the  point  is  situated  on  the  eastern  shore  17  metres  from  the  lake. 

22.  Tsjdrpinsaari.  In  a  forest  on  the  eastern  point  of  the  island  Tsjarpinsaaari  in  the  centre  of  the  lake  Inari,  17 
metres  west  of  the  water's  edge. 

23.  Patsjoenniska.  In  a  field  155  metres  south-southeast  of  the  Lapp  house  Virranniemi  and  50  metres  southeast 
of  the  river. 

24.  Patsjoki.  On  the  north  bank  of  the  river  Patsjoki,  19  metres  north  of  the  mouth  of  the  brook  Harrioja.  The 
station  lies  near  the  head  of  the  rapid  Kalliokoski. 

25.  Kivijdrvi.  In  a  forest  glade,  50  metres  north-northeast  of  the  old  chapel  at  the  south  end  of  lake  Kivijarvi  and 
65  metres  east  of  the  lake. 

26.  Tsjarminiemi.  On  a  point,  which  is  in  the  centre  of  the  creek  on  the  western  side  of  the  peninsula  Tsjarminiemi. 
The  point  lies  14  metres  east  of  the  end  of  the  land. 

27.  Kattojdrvi.  In  a  field  43  metres  south-southwest  of  a  deserted  house  on  the  western  shore  of  lake  Kattojarvi. 
The  station  lies  42  metres  west  of  the  lake. 

28.  Nangujarvi.  In  a  field  105  metres  east  of  the  Lapp  house,  which  is  situated  on  a  cape  between  lake  Nangujarvi 
and  the  river  Nangujoki  and  95  metres  northeast  of  the  river. 

29.  Laanila.  On  an  open  space  south  of  the  inn  Laanila,  100  metres  south  of  the  rill  by  the  inn  and  38  metres 
west  of  the  road. 

30.  Tankajoki.  On  an  open  space  southeast  of  the  inn  Tankajoki,  280  metres  along  the  road  northeast  of  the  bridge, 
which  crosses  the  small  river  Tankajoki  and  49  metres  southeast  of  the  road. 

31.  Mutenia.    On  the  same  point  as  N:o  31  in  the  year  1913.    Repeat  station. 

32.  Vuotso.    In  a  forest  glade  80  metres  south-southeast  of  the  Hetta  inn  at  the  Lapp  hamlet  Vuotso. 
The  chart  of  isogones  shows  the  distribution  of  the  described  stations. 
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I.    Results  of  astronomical  observations. 


Station 


Date 


J\J  to  mean 
Greenwich  time 


A. 


1 

20.  6 

a 

—  1»32»'  50.s7 
58.  7 

1  V.OOr.i    r  A  c  T 

—  l»32in  54.W 

177° 

49.'6 
48.  5 

177° 

49/0 

±  0/4 

2 

21.  6 

P 

48.  3 
47.  9 

48.  1 

lob 

55.  0 
55.3 

166 

55.  1 

0.  1 

3 

22.  6 

a 

47.  0 
46.  9 

An  n 
4/.  U 

i  en 
153 

on  a 

30.  b 

31.  2 

163 

30.  9 

0.  3 

4 

23.  6 

P 

49.  1 
48.  1 

AO  PL 

4o.  0 

1  TO 
1  I  I 

7  K 

/.  0 

7.6 

1  71 
1  11 

7.  o 

0.  (J 

5 

27.  6 

a 

44.  4 
44.  4* 

A  A  A 

44.  4 

180 

35.  b 

36.  4* 

180 

35.  9 

0.  3 

6 

27.  6 

P 

44.  2 

45.  1 

A  A  n 

44.  7 

oon 

229 

in  o 
1U.  2 

10.0 

oon 

22  y 

ID.  1 

n  1 
0.  1 

7 

29.  6 

a 

42.  0 
36.  1 

on  n 

39.  0 

A  O 

43 

4U.  4 
42.3 

A  O 

43 

A  1  O 

41.  3 

i  n 
1.  (J 

8 

30.  6 

a 

52.  5 
52.  8 

CO  c 

52.  b 

9b 

1Z.  6 
12.5 

net 

9b 

1  O  A 

12.  4 

n  i 
U.  1 

9 

2.  7 

P 

o/.  3 
60.  5 

oo.  y 

0*77 

2/  / 

oo.  y 
55.3 

077 

2/  / 

oo.  b 

n  Q 
U.  O 

10 

3.  7 

P 

00.  1 

59.  0 

59.  0 

007 

161 

on  c 
oil.  0 

31.0 

on  o 
oU.  o 

n  o 
U.  2 

1 1 

4.  7 

P 

—  1  33    16.  7 
14.  5 

—  1  33    15.  6 

O  1  "7 

217 

Q 1  O 

o  1 .  2 
31.5 

O  1  7 

21  1 

Q  1  /! 

ol.  4 

n  o 
U.  2 

12 

6.  7 

P 

4.  5* 
7.  5 

D.  5 

i  on 

180 

1  o  o* 
lo.  2* 

11.9 

1  on 

loU 

1  o  o 

12.  3 

n  cz 

U.  b 

13 

7.  7 

P 

it  n 
11.9 

11.  6 

11  o 

l  l.  8 

1  no 
192 

on  q 
ZU.  o 

20.9 

i  no 
192 

on  n 
2U.  9 

n  n 
U.  U 

14 

9.  7 

P 

IK  1 

15.  1 
12.  1 

1  o  ct 
lo.  b 

OT 

27 

OO.  O 

37.8 

07 

2/ 

oo  n 
oo.  0 

n  o 
0.  2 

15 

9.  7 

P 

oo  n 

28.  9 
12.  7 

on  o 

20.  8 

52 

4U.  4 
44.  b 

CO 

52 

A  o  c 

42.  5 

O  1 

2.  1 

16 

10.  7 

P 

OO  A 

22.  9 
m  o 

jy.  3 

0 1  1 

21.  1 

196 

oo  n 
22.  U 

OO  1 

2o.  1 

1  C\C 

19b 

OO  X 

22.  5 

0.  6 

17 

11.  7 

P 

18.  9 

1 0  A 

lo.  9 

18.  9 

190 

46.5 

ACL  Q 

4b.  O 

190 

46.4 

0.  1 

18 

12.  7 

P 

20.  8 

on    a  4. 
2U.  4* 

20.  7 

142 

44.5 

A  A  *7sk 
44.  /* 

142 

44.6 

0.  1 

19 

13.  7 

P 

20.  8 
22.  8 

21.  8 

240 

27.6 

o7  n 

240 

27.3 

0.3 

20 

15.  7 

a 

23.  I 
19.  3 

0 1  o 

21.  2 

1  CO 

152 

17  n 
1  <.  9 
in  o 
19.  o 

152 

18.  6 

0.  7 

21 

15.  7 

P 

2b.  7 
24.  5 

oc  c 

25.  o 

26 

7  n 
7.5 

26 

7.  3 

0.  2 

22 

16.  7 

a 

21.  1 

106 

47.6 

17.  1 

16.  4 

46.  1 

106 

47.2 

0.5 

10.  9 

a  n  n 

47.  9 

23 

17.  7 

a  " 

28.  4 
23.  6 

26.  0 

28 

1.0 
2.  2 

28 

1.6 

0.6 

24 

17.  7 

P 

28.  6 
23.  5 

26.  0 

63 

4.  7 

5.  1 

63 

4.  9 

0.  2 

25 

19.  7 

P 

18.  3* 
24.  1 

22.  1 

250 

60.  6* 
58  2 

250 

59.  0 

1.  1 

26 

20.  7 

P 

22.  6 

210 

36.0 

21.  4 

21.  7 

35.  7 

210 

35.  9 

0.  1 

20.  3* 

36.  2* 

27 

21.  7 

22.  7 

P 
a 

9.  4* 
6.  9 
6.  5 
6.  7 

7.  7 
6.  6 

11 

48.  3* 
47.  5 

49.  2* 
48.5 

11 

48.2 

0.4 

Zo 

P 

Q  7 

y.  / 

6.  2 

0.  U 

i  no 
lyz 

27.8 

1  09 

lyz 

97  9 
Z  / .  Z 

n  a 

U.  b 

29 

25.  7 

a 

59.  6* 

1 

16.  6* 

0.  7 

3.  0 

16.4 

1 

16.0 

0.3 

7.  0 

15.2 

2.  7* 

16.  0* 

30 

25.  7 

P 

18.  1 
13.  4 

15.  8 

211 

1.9 
3.2 

.  211 

2.6 

0.6 

31 

26.  7 

27.  7 

P 
a 

—  1  32    60.  3 
58.  6 

57.  1 

58.  3 

59.  4 
57.  7 

269 

32.2 
32.5 
32.2 
32.2 

269 

32.3 

0.  1 

32 

27.  7 

P 

—  1  37    21.  1 

18.  5 

—  1  37    19.  8 

10 

18.2 
18.8 

10 

18.5 

0.3 

*)  Series  with  two  pointings  on  the  sun  taken  into  account  with  the  half  weight. 


II.  Declination. 


Station 

Date 

Mean  Green- 
wich time 

Ma?- 
net 

D  (+E) 

Correc- 
tion 

Reduc- 
tion 

Dl916.5 

jD 

l 

20. 

6 

5'1 

56"' 

—  70m 

•  • 

2° 

3.'8 

—  l.'O 

4.'5 

1° 

58.'3* 

I  O.'O 

6 

13 

—  26 

• 

0.  8 

1.  4 

58.  4* 

2 

21. 

6 

7 

45 

—  57 

•  • 

1 

31.  0 

P! 

1.2 

1 

29.  4 

0.8 

8 

1 

—  14 

• 

34.  8 

11 

2.  8 

31.0 

3 

22. 

6 

5 

7 

—  20 

•  • 

2 

16.  2 

>! 

6.  8 

2 

8.  4 

0.0 

5 

26 

40 

• 

17.  1 

» 

7.  6 

8.  5 

4 

23. 

6 

15 

34 

—  44 

•  • 

1 

7.  6 

11 

+ 

1 1.  7 

1 

18.  3 

16 

39 

—  50 

• 

10.  8 

0 

+ 

8.  9 

18.  7 

0.  1 

16 

54 

—  64 

•  • 

10.  3 

11 

-I 

9.  1 

18.  4 

5 

27. 

6 

8 

45 

—  56 

• 

1 

14.  2 

PI 

1.  1 

1 

14.  3 

0.  1 

9 

() 

1 1 

•  • 

12.  2 

11 

: 

2.  9 

14.  1 

6 

27. 

6 

19 

2 

—  15 

•  • 

1 

22.  4 

(i.  5 

1 

27.  9 

0.4 

19 

20 

—  30 

• 

23.  2 

» 

+ 

6.  5 

28.  7 

7 

29. 

6 

5 

5 

—  17 

•  • 

1 

27.  5 

n 

7.  4 

1 

19.  1* 

9 

21 

—  32 

• 

17.  4 

n 

+ 

3.  0 

19.  4* 

0.8 

1. 

7 

6 

27 

—  39 

• 

35.  1 

pi 

12.  6 

21.  5* 

o 
0 

30. 

6 

4 

31 

—  44 

• 

1 

46.  3 

n 

6.  4 

1 

38.  9 

0.0 

4 

51 

—  86 

•  • 

47.  0 

■ 

7.0 

39.  0 

9 

2. 

7 

16 

6 

—  17 

•  • 

0 

21.  6 

■■ 

4.9 

0 

25.  5 

0.2 

16 

22 

—  33 

• 

18.  2 

11 

+ 

7.8 

25.0 

i  n 
10 

3. 

7 

15 

20 

—  30 

• 

0 

17.  8 

+ 

4.  2 

0 

21.  0 

0.2 

15 

34 

—  43 

•  • 

18.  1 

3.  6 

20.  7 

1 ! 

4. 

7 

13 

54 

—  64 

•  • 

1 

21.2 

+ 

14.  4 

1 

34.  6 

0.0 

14 

9 

—  18 

• 

21.8 

'• 

+ 

13.  7 

34.  5 

12 

6. 

7 

18 

18 

—  29 

• 

—  0 

40.  6 

+ 

8.  4 

—  0 

33.  2 

0.4 

18 

33 

—  45 

•  • 

43.  5 

•■ 

- 

10.  4 

34.  1 

13 

7. 

7 

14 

8 

—  19 

•  • 

2 

6.  3 

•• 

+ 

6.3 

2 

11.  6 

0.5 

14 

23 

—  34 

• 

7.  7 

+ 

5.  9 

12.  6 

14 

9. 

7 

1 1 

4n 

—  51 

• 

2 

1.5 

h 

+ 

7.  8 

2 

8.  3* 

12 

44 

—  55 

•  • 

8.  0 

■• 

-s 

5.  1 

12.  1* 

1.9 

15 

9. 

7 

18 

49 

—  60 

•  • 

2 

30.  4 

n 

+ 

3.0 

2 

32.  4 

3.0 

10. 

7 

5 

40 

-  51 

• 

44.  6 

« 

5.  2 

38.  4* 

16 

10. 

7 

16 

18 

—  30 

•  • 

3 

31.  3 

» 

+ 

1.  5 

3 

31.  8 

1.2 

17 

59 

68 

• 

25.  6 

» 

+ 

4.8 

29.  4* 

17 

1 1. 

7 

14 

6 

15 

• 

2 

30.  0 

•• 

-r 

5.  2 

2 

34.  2 

0.9 

15 

36 

—  45 

•  • 

27.  7 

J! 

+ 

5.7 

32.  4 

18 

12. 

7 

14 

8 

—  19 

•  • 

2 

42.  2 

» 

+ 

5.  2 

2 

46.4 

0.8 

16 

18 

—  26 

• 

44.  1 

(- 

4.  9 

48.  0 

19 

13. 

7 

16 

47 

—  56 

3 

35.  9 

H 

+ 

3.  9 

3 

38.  8 

0.4 

17 

42 

—  52 

• 

35.  8 

+ 

4.  7 

39.  5 

20 

15. 

7 

4 

57 

—  69 

• 

2 

52.  9 

7.  1 

2 

44.  8 

0.2 

7 

37 

—  48 

•  • 

49.  1 

H 

2.  9 

45.  2 

21 

15. 

7 

13 

46 

—  58 

•  • 

2 

45.  5 

+ 

4.  3 

2 

48.  8 

1.0 

15 

47 

—  56 

• 

48.  4 

» 

0.  5 

46.  9 

22 

16. 

7 

4 

34 

—  45 

•  • 

2 

13.  5 

11 

6.  5 

2 

6.  0 

0.4 

5 

17 

—  29 

• 

11.8 

11 

5.  5 

5.3 

23 

17. 

7 

4 

31 

—  43 

• 

2 

57.  3 

11 

7.  7 

2 

48.  6 

0.2 

6 

15 

—  24 

•  • 

53.  3 

11 

4.  0 

48.  3 

24 

17. 

7 

13 

23 

—  32 

•  • 

2 

39.  6 

" 

+ 

8.  6 

2 

47.  2 

2.8 

15 

8 

—  18 

• 

32.  5 

11 

+ 

10.  2 

41.  7* 

25 

19. 

7 

12 

18 

—  28 

•  • 

2 

36.  3 

>l 

+ 

14.  0 

2 

49.  3 

0.4 

15 

17 

—  31 

• 

45.2 

11 

+ 

5.8 

50.0 

26 

20. 

7 

13 

58 

—  68 

• 

1 

56.7 

11 

+ 

3.3 

1 

59.0 

0.6 

15 

34 

-  43 

•  • 

56.6 

11 

+ 

2.  1 

57.7 

27 

21. 

7 

17 

26 

—  37 

•  • 

2 

7.7 

» 

(- 

3.9 

2 

10.6 

0.4 

19 

33 

—  45 

7.0 

+ 

3.8 

9.8 

28 

22. 

7 

13 

53 

—  63 

• 

2 

18.9 

+ 

2.5 

2 

20.4 

3.0 

14 

49 

-  59 

•  • 

21.4 

+ 

6.  1 

26.5 

29 

25. 

7 

5 

40 

—  85 

•  • 

1 

37.6 

6.4 

1 

30.2 

0.  1 

6 

29 

-  41 

• 

36.9 

5.9 

30.0 

30 

25. 

7 

14 

34 

—  43 

• 

1 

47.3 

1- 

5.7 

1 

52.0 

0.0 

15 

10 

-  21 

•  • 

47.4 

+ 

5.6 

52.0 

31 

26. 

7 

15 

0 

-  12 

•  • 

0 

44.3 

M 

+ 

3.7 

0 

47.0 

16 

17 

—  27 

• 

47.0 

+ 

0.4 

46.4 

2.7 

27. 

7 

4 

34 

—  45 

•  • 

o 

45.4 

» 

7.4 

0 

37.0 

5 

57 

—  68 

•  • 

45.  0 

6.3 

37.7 

32 

27. 

7 

14 

24 

—  37 

• 

1 

45.  9 

+ 

5.  1 

1 

50.0 

0.4 

16 

17 

-  24 

•  • 

51.9 

0.0 

50.  9 

III.  Inclination. 


Station 

Mean 

Green- 

Needle 

u 

I 

Correc- 

Reduc- 

Date 

wich 

time 

1b 

tion 

tion 

'  1916.  I 

1 

20.  6 

9h 
10 

52m 

5 

— 
— 

62m 
14 

l 

2 

75c 

62.'4 
62.4 

56/8 
58.0 

75° 

59/6 
60.2 

0/0 
+  0.4 

1.  'O 

2.  5 

75° 

58/6 
58.  1 

L  0.  2 

2 

21. 

6 

n 

0 

— 

11 

1 

76 

8.  9 

2. 

2 

76 

5. 

6 

0.0 

1.  0 

76 

4. 

6 

0.  2 

n 

13 

— 

21 

2 

6.8 

2. 

7 

4. 

8 

+  0.4 

1.  1 

4. 

1 

;  3: 

22. 

6 

9 

5 

— 

20 

1 

75 

62.6 

57.  2 

75 

59. 

9 

0.0 

1.  4 

75 

58. 

5 

0.  2 

9 

24 

— T 

36 

2 

59.  4 

58.6 

59. 

0 

+  0.4 

1.4 

58. 

0 

4 

23. 

6 

7 

36 



49 

1 

76 

19.  2 

8. 

1 

76 

13. 

7 

0.0 

2.  1 

76 

11. 

6 

7 

51 



62 

2 

13.  5 

9. 

8 

11. 

7 

+  0.4 

2.  9 

9. 

2 

0.8 

10 

7 



16 

2 

12.  2 

8. 

8 

10. 

5 

+  0.4 

1.  9 

9. 

0 

5 

27. 

6 

10 

17 



28 

1 

76 

16.8 

9.0 

76 

12. 

9 

0.0 

1.  1 

76 

11. 

8 

U.  O 

10 

30 



39 

2 

13.8 

9.  1 

11. 

4 

+  0.4 

0.  6 

11. 

2 

6 

28. 

6 

7 

58 



68 

1 

76 

22.5 

15. 

8 

76 

19. 

1 

0.0 

1.  0 

76 

lcS. 

1 

0.  2, 

8 

10 



20 

2 

21.  4 

17.  1 

19. 

2 

+  0.4 

1.  2 

18. 

4 

7 

29. 

6 

9 

50 

— 

68 

1 

76 

14.  6 

11. 

2 

76 

12. 

9 

0.0 

+ 

0.4 

76 

13. 

3 

9 

58 



73 

2 

14.4 

11. 

4 

12. 

9 

+  0.4 

r 

0.  9 

12. 

4 

0.3 

1. 

7 

6 

52 



62 

1 

19.  9 

11. 

6 

15. 

8 

0.0 

3.  4 

12. 

4* 

8 

30. 

6 

9 

16 



26 

1 

76 

14.6 

5. 

4 

76 

10. 

0 

0.0 

0.  2 

76 

9. 

8 

10 

0 

— 

14 

2 

11.  9 

10.  1 

11. 

0 

+  0.4 

0.8 

10. 

6 

9 

2. 

7 

15 

17 



26 

1 

76 

14.  9 

9. 

8 

76 

12. 

3 

0.0 

i- 

1.5 

76 

13. 

8 

0.8 

15 

28 



36 

2 

11.8 

8. 

8 

10. 

2 

+  0.4 

+ 

1.5 

12. 

1 

10 

3. 

7 

12 

46 



56 

1 

76 

10.  5 

5. 

1 

76 

7. 

8 

0.0 

+ 

0.  2 

76 

8. 

0 

0.4 

13 

5 



14 

2 

11.  2 

4. 

9 

8. 

0 

+  0.4 

_ 

f- 

0.  5 

8. 

9 

11 

4. 

7 

11 

7 



18 

1 

75 

63.  1 

57.  1 

76 

0. 

1 

0.0 

- 

f 

7.5 

76 

7. 

6* 

0.2 

11 

20 



29 

2 

63.  9 

62. 

2 

3. 

1 

+  0.4 

- 

3.6 

7. 

1* 

12 

6. 

7 

20 

0 



13 

1 

76 

42.4 

33. 

4 

76 

37. 

9 

0.0 

0.  1 

76 

38. 

0* 

20 

15 

— 

25 

2 

44.  4 

45. 

8 

45. 

1 

+  0.4 

1.  2 

44. 

3* 

2.  1 

7. 

7 

6 

7 

— 

18 

1 

28.  1 

33. 

6 

30. 

8 

0.0 

- 

0.  1 

30. 

9 

6 

21 



31 

2 

38.8 

35. 

4 

37. 

1 

-f-  0.4 

0.0 

37. 

5 

13 

7. 

7 

11 

27 



39 

1 

76 

22.  8 

19. 

2 

76 

21. 

0 

+  0.4 

1.4 

76 

20. 

0 

U.  U 

11 

42 



52 

2 

26.  2 

18. 

3 

22. 

3 

0.0 

0.4 

21. 

9 

14 

8. 

7 

20 

53 



64 

2 

76 

44.  9 

41. 

3 

76 

43. 

1 

0.0 

25.  9 

76 

17. 

2* 

n  a 
U.  4 

21 

6 

— 

17 

1 

43.  1 

39. 

7 

41. 

4 

+  0.4 

25.5 

16. 

3* 

15 

10. 

7 

4 

20 



32 

1 

76 

35.  4 

29. 

4 

76 

32. 

4 

0.0 

1.  9 

76 

30. 

5 

U.  / 

4 

34 

— 

45 

2 

33.  6 

29. 

0 

31. 

3 

+  0.4 

0.  2 

31. 

9 

16 

10. 

7 

18 

26 



37 

1 

76 

34.3 

Q 

76 

29. 

1 

0.0 

2.  9 

76 

32. 

0 

U.  O 

18 

39 



48 

2 

29.  8 

26. 

1 

27. 

9 

+  0.4 

2.  1 

30. 

4 

17 

11. 

7 

13 

33 



43 

1 

76 

22.  1 

16. 

5 

76 

19. 

3 

0.0 

1.7 

76 

21. 

0 

0.4 

13 

44 



53 

2 

20.  4 

16. 

9 

18. 

7 

+  0.4 

2.  7 

21. 

8 

18 

12. 

7 

13 

28 

— 

39 

1 

76 

27.  2 

21. 

0 

76 

24. 

1 

0.0 

3.4 

76 

27. 

5 

13 

41 



52 

2 

24.  0 

18. 

9 

21. 

4 

+  0.4 

4.7 

26. 

5 

0.3 

17 

13 



23 

1 

29.  6 

21. 

2 

25. 

4 

0.0 

2.8 

28. 

2 

19 

13. 

7 

18 

44 



55 

1 

76 

58.4 

49. 

4 

76 

53. 

9 

0.0 

3.6 

76 

57. 

5 

U.  0 

18 

57 

68 

2 

55.4 

54. 

7 

55. 

1 

+  0.4 

3.  2 

58. 

7 

20 

15. 

7 

8 

3 



16 

1 

76 

24.  9 

20. 

8 

76 

22. 

8 

0.0 

0.8 

76 

22. 

0 

8 

19 



30 

2 

19.  9 

16. 

9 

18. 

4 

+  0.4 

0.  2 

18. 

6 

1.3 

8 

34 



44 

1 

20.8 

15. 

1 

18. 

0 

0.0 

0.  1 

17. 

9 

21 

15. 

7 

13 

1 1 

— 

21 

1 

76 

15.  1 

9. 

5 

76 

12. 

3 

0.0 

+ 

1.  9 

76 

14. 

2 

0.2 

13 

24 



33 

2 

13.4 

9. 

7 

11. 

5 

+  0.4 

1.  9 

13. 

8 

22 

16. 

7 

7 

58 

— 

68 

1 

76 

21.2 

15. 

6 

76 

18. 

4 

0.0 

1.  1 

76 

17. 

3 

0.0 

8 

10 



19 

2 

19.  9 

16. 

2 

18. 

1 

+  0.4 

1.3 

17. 

2 

23 

17. 

7 

6 

37 



48 

1 

76 

21.0 

12. 

7 

76 

16. 

8 

0.0 

0.4 

76 

16. 

4 

0.  1 

6 

50 



58 

2 

17.  6 

14. 

7 

16. 

2 

+  0.4 

0.4 

16. 

2 

24 

17. 

7 

12 

47 



57 

1 

76 

6.  1 

0. 

7 

76 

3. 

4 

0.0 

7 

8.3 

76 

11. 

7* 

1.  U 

12 

59 



68 

2 

3.4 

0. 

6 

2. 

0 

+  0.4 

7.  3 

9. 

7* 

25 

19. 

7 

11 

39 



51 

1 

75 

42.6 

34. 

9 

75 

38. 

8 

0.0 

0.4 

75 

38. 

4 

U.  0 

11 

54 



64 

2 

40.4 

35. 

6 

OO. 

I  1 

+  0.4 

0.0 

oo. 

A 

4 

26 

20. 

7 

16 

21 



30 

1 

76 

7.6 

1. 

4 

76 

4. 
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V.    Results  reduced  to  the  epoch  1916. 5. 
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Isogonic  lines  1916.5. 

The  east  declination  is  positive. 


Isoclinic  lines  1916.5. 
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Lines  of  equal  horizontal  intensity  1916.$. 


